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Summary
Introduction:  Lateral  release  of  the  sesamoid  ligament  complex  is  one  of  the  key  step  to  the
surgical treatment  of  hallux  valgus.  Although  numerous  techniques  are  available  to  perform
this procedure,  there  is  no  accepted  consensus  on  the  method  of  choice.  The  goal  of  this  study
was to  evaluate  the  efﬁcacy  of  sequential  release  of  lateral  soft  tissue  structures  for  correction
of hallux  valgus  deformity.
Patients  and  methods:  This  study  included  40  patients,  mean  age  50.9  years  old  (±  17.4),  with
49 hallux  valgus  deformities  from  mechanical  causes.  The  ﬁrst  metatarsophalangeal  angle
(M1P1), the  intermetatarsal  angle  (M1M2)  and  the  position  of  the  sesamoids  in  relation  to
mechanical  axis  of  M  (according  to  the  Research  Committee  of  the  American  Orthopedic  Foot
and Ankle  Society)  were  determined  on  preoperative  X-rays.  During  the  procedure,  lateral
release was  performed  in  several  steps:  sectioning  the  metatarsosesamoid  suspensory  ligament
then sectioning  the  phalangeal  insertional  band  (PIB)  and  complete  detachment  of  the  adduc-
tor on  the  ﬁbular  sesamoid  ligament.  We  measured  the  changes  in  the  M1P1  and  M1M2  angles
during this  step-by-step  release.
Results:  The  M1P1  angle  decreased  during  each  step  of  release  and  went  from  29.9◦ to  11.1◦
(P  <  0.001).  The  M1M2  decreased  by  1.70◦ following  medial  capusolorrhaphy.  Simple  capsulor-
rhaphy reduced  the  hallux  valgus  deformity  by  8.2◦ (44%).  Release  of  the  metatarsosesamoid
suspensory  ligament  resulted  in  a  decrease  of  3.9◦ (or  21%  of  total  release),  release  of  the  PIB  in
a decrease  of  5.1◦ (27%)  and  complete  detachment  of  the  adductor  in  a  decrease  of  1.5◦ (8%).
Thirty six  percent  of  the  sesamoids  were  reduced  after  metatarsosesamoid  ligament  resection,
56% after  PIB  release,  and  60%  after  adductor  release.
Discussion:  Lateral  soft  tissue  release  is  ensured  in  most  cases  by  sectioning  the  metatarsos-
esamoid  suspensory  ligament  and  the  PIB.  Release  of  the  adductor  from  the  ﬁbular  sesamoid
has a  limited  effect.
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Conclusion:  Lateral  soft  tissue  release  should  include  sectioning  the  metatarsosesamoid  suspen-
sory ligament  and  detaching  the  PIB.  This  release  should  be  enough  to  correct  the  deformity
without performing  any  osteotomy  in  hallux  valgus  with  M1P1  <  27◦ and  M1M2  <  10◦,  as  long  as
a stable  medial  plane  can  be  obtained.
Level  of  evidence:  Level  IV.
© 2013  Elsevier  Masson  SAS.  All  rights  reserved.
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he  pathologic  anatomy  of  hallux  valgus  includes  retraction
f  the  lateral  capsulo-ligamentary  elements,  distension  of
he  medial  capsule,  increase  in  metatarsus  varus  and  lateral
ubluxation  of  the  proximal  phalanx.  This  deformity  is  asso-
iated  with  severe  imbalance  of  the  muscles  of  the  ﬁrst  ray
hich  causes  the  deformity  to  worsen  over  time  [1,2].  More
han  200  surgical  techniques  have  been  described,  however
one  of  them  seem  to  apply  to  all  types  of  hallux  valgus.
he  success  of  these  operations  depends  upon  associating
everal  surgical  techniques.  One  of  these  is  common  to  all
perations:  lateral  release  of  the  sesamoid  ligament  com-
lex.  Anatomical  studies  of  the  lateroplantar  angle  have
dentiﬁed  the  elements  on  the  lateral  side  of  the  sesamoid
igament  complex  that  are  retracted  and  responsible  for
ttachment  of  the  hallux  valgus  [2—4].
The  technique  used  for  lateral  release  of  the  sesamoid
igament  complex  varies  among  authors.  In  the  literature,
elease  includes  sectioning  of  the  lateral  metatarsosesamoid
igament  associated  or  not  with  sectioning  of  the  phalangeal
nsertional  band  (PIB)  and  complete  detachment  of  the
dductor  of  the  hallux  on  the  ﬁbular  sesamoid  [1,5,6]. Lat-
ral  release  is  a  key  step  in  hallux  valgus  surgery.  It  has  not
een  extensively  studied,  which  explains  why  there  is  no
onsensus  on  the  way  it  should  be  performed.  It  is  generally
ccepted  that  if  lateral  release  is  not  performed  the  risk
f  recurrence  is  increased  [4,7].  However,  its  efﬁcacy  and
ts  role  in  reducing  the  hallux  valgus  deformity  is  not  well
nown.
We  performed  a  prospective  experimental  clinical  study
f  sequential  release  of  different  points  of  attachment  to
valuate  the  efﬁcacy  of  release  of  these  different  points
n  correction  of  the  M1P1  angle  and  on  the  position  of  the
esamoids.  The  goal  was  to  obtain  a  consensus  to  standardize
elease  of  the  lateral  side  of  the  sesamoid  ligament  complex,
nd  to  determine  what  should  be  sectioned  according  to  the
everity  of  the  deformity.
atients and  methods
ncluded  patients
his  was  a  continuous  prospective  study  performed  between
anuary  2009  and  July  2010.  Only  patients  with  hallux  val-
◦us  from  mechanical  causes  were  included  (M1P1  ≥  15 ),  and
atients  with  inﬂammatory  rheumatic  diseases  (rheumatoid
rthritis.  .  .) or  connective  tissue  diseases  (Marfan  syndrome,
hlers-Danlos  syndrome)  were  excluded.  The  hindfoot  was
t
ﬁ
m
sormally  aligned.  Patients  had  no  history  of  surgery  on  the
indfoot  or  the  forefoot.
We  included  49  hallux  valgus  (26  right  feet,  23  left  feet)
n  40  patients.  Nine  patients  underwent  surgery  in  both
eet.  The  population  was  mainly  women  (5  men,  35  women).
he  mean  age  at  inclusion  was  50.9  years  old  ±  17  (19—76).
ll  patients  had  metatarsophalangeal  joint  pain  due  to  the
eformity.
reoperative  radiological  assessment
ll  patients  underwent  dorsoplantar  view  X-rays  of  the  foot
ccording  to  the  quality  criteria  reported  by  Besse  et  al.  [8].
The  radiological  parameters  measured  on  the  AP  view
-rays  were  the  metatarsophalangeal  angle  of  the  ﬁrst  ray
M1P1),  the  ﬁrst  intermetatarsal  space  angle  (M1M2)  and  the
evel  of  sesamoid  dislocation  according  to  the  Research  Com-
ittee  of  the  American  Orthopaedic  Foot  and  Ankle  Surgery
9].
The  M1P1  angle  was  measured  between  the  mechanical
xis  of  M1[10]  and  the  metaphyseal-diaphyseal  axis  of  the
roximal  phalanx  (P1)  of  the  hallux.  The  value  was  posi-
ive  for  a  hallux  valgus  and  negative  for  a hallux  varus.
he  M1M2  angle  was  measured  between  the  mechanical  axis
f  M1  and  the  metaphyseal-diaphyseal  axis  of  the  second
etatarsal.  We  classiﬁed  dislocation  of  the  sesamoid  liga-
ent  complex  into  four  stages  (Fig.  1):
 stage  0  (normal)  with  an  M1  axis  passing  between  the  two
sesamoids;
 stage  1  (pinching)  with  an  M1  axis  tangent  to  or  slightly
intersecting  the  edge  of  the  medial  sesamoid  (Sm);
 stage  2  (subluxation)  with  an  M1  axis  passing  ±  1  mm
through  the  center  of  Sm;
 stage  3  (dislocation)  with  Sm  passing  more  or  less  com-
pletely  through  the  lateral  side  of  the  M1  axis.
urgical  technique
atients  underwent  surgery  by  the  same  surgeon  under  gen-
ral  or  locoregional  anesthesia.  A  pneumatic  tourniquet  was
laced  at  the  root  of  the  limb.  The  study  of  lateral  release
as  performed  before  any  osteotomy  on  M1  or  P1.  A  medial
pproach  was  taken  in  all  cases  with  a  horizontal  arthro-
omy  of  the  metatarsophalangeal  joint.  Lateral  release  of
he  joint  was  performed  with  a  second  dorsal  incision  in  the
rst  intermetatarsal  space.  Release  of  the  sesamoid  liga-
ent  complex  was  performed  in  steps  and  always  in  the
ame  order.
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Figure  1  Classiﬁcation  of  lateral  sesamoid  translation  according  to  RC  AOFAS  [9],  the  level  of  dislocation  is  deﬁned  according  to
the position  of  the  medial  sesamoid  in  relation  to  the  mechanical  axis  of  the  ﬁrst  metatarsal.
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pRelease  of  the  ﬁrst  29  feet  was  studied  in  three
steps
The  following  points  of  attachment  were  sectioned  in  the
same  order:
•  the  lateral  metatarsosesamoid  ligament;
•  the  PIB  and  its  attachment  to  P1;
•  complete  detachment  of  the  adductor  of  the  hallux  from
the  ﬁbular  sesamoid.
After  each  step,  a  medial  capsulorrhaphy  by  X-suture  was
performed  based  on  the  medioplantar  angle  to  correctly
reposition  the  sesamoid  ligament  complex  under  the  head
of  M1.  Weight  bearing  plantigrade  ﬂuoroscopic  images  were
obtained  of  the  patient’s  foot  on  the  operating  table.  The
ﬂuoroscopy  was  positioned  to  have  a  beam  incidence  angle
of  15◦—20◦,  which  is  necessary  to  obtain  good  quality  X-rays
of  the  forefoot.
A  fourth  step  was  added  to  the  procedure  for  the
30th to  49th  foot
This  step  as  performed  before  any  release  procedure,  and
before  sectioning  of  the  sesamoid-metatarsal  ligament.  This
step  included  stabilization  of  the  sesamoids  by  performing
the  medial  capsulorrhaphy  suture  after  the  arthrotomy.  This
step  was  considered  step  0.  These  were  the  different  steps
of  the  procedure:  (0)  sesamoid  stabilization;  (1)  sectioning
of  the  lateral  metatarsosesamoid  ligament;  (2)  sectioning  of
the  PIB  and  its  attachment  to  P1;  (3)  complete  detachment
of  the  hallux  adductor  from  the  ﬁbular  sesamoid.
Study  methods
Analysis  of  ﬂuoroscopic  images
Images  were  recovered  and  transformed  into  DICOM  for-
mat  to  be  analyzed  using  a  software  that  processes  medical
imaging  (Myrian,  module  XP-Ortho  V1.1.0,  Intrasense  SAS,
Montpellier,  France).  The  M1P1  angle,  the  M1M2  angle  and
the  stage  of  sesamoid  dislocation  were  measured  for  each
image  [9].  We  calculated  the  angle  of  correction  of  M1P1
for  each  step  to  determine  the  percentage  of  release  pro-
vided  by  each  step.  The  angle  of  correction  provided  by  step
p
w
c
o was  not  only  due  to  sectioning  of  the  metatarsosesamoid
igament.  Some  reduction  of  the  hallux  valgus  deformity  is
ossible  in  all  patients,  and  this  was  calculated  by  step  0,
o  that  the  percentage  of  correction  provided  by  sectioning
f  the  sesamoid-metatarsal  suspensory  ligament  could  then
e  obtained.  For  the  sesamoid  dislocation  index,  a  stage  of
ero  was  considered  normal.
educibility  of  deformities  depending  on  the  severity  of
he  hallux  valgus
ann  et  al.  [1]  have  classiﬁed  hallux  valgus  into  differ-
nt  stages  of  severity  depending  on  the  size  of  the  M1P1
nd  M1M2  angles.  We  used  this  classiﬁcation  to  analyze  the
educibility  of  deformities  in  relation  to  the  preoperative
1P1  and  M1M2  angles.  Mann  et  al.  concluded  that  there
as  an  increased  risk  of  recurrence  with  the  McBride  pro-
edure  when  the  initial  M1P1  angle  was  greater  than  30◦.
hus,  we  divided  the  M1P1  group  (21◦ —  39◦) into  two  groups
1P1  (21◦—30◦) and  M1P1  (31◦—39◦).  Because  the  patient
ohort  was  not  large  enough,  we  could  not  evaluate  the
mportance  of  step  0  and  step  1  in  relation  to  the  severity  of
he  hallux  valgus.  We  therefore  analysed  steps  0  +  1,  which
orresponded  to  the  results  of  release  after  stabilization  of
he  sesamoid  ligament  complex  and  sectioning  of  the  lat-
ral  sesamoid-metatarsal  suspensory  ligament.  Finally,  we
nalyzed  hallux  valgus  deformities  that  were  not  reduced
fter  three-step  lateral  release  in  relation  to  the  preopera-
ive  M1P1  and  M1M2  angles.  The  deformity  was  considered
educed  when  the  M1P1  was  less  than  15◦.
tatistical  analysis
tatistical  analysis  was  performed  by  the  medical  infor-
ation  technology  department  of  the  Montpellier  CHU
sing  SAS  9.1.3  software.  A  Student  t  test  and  a  Wilcoxon
on-parametric  test  were  used.  ROC  (Receiver  Operat-
ng  Characteristic)  curves  were  obtained  to  determine  the
hresholds  of  the  preoperative  M1P1  and  M1M2  angles  for
hich  simple  lateral  release  was  not  enough  to  reduce  the
allux  valgus  deformity.  One  curve  was  obtained  for  the
reoperative  M1P1  variable  (Fig.  2),  and  the  other  for  the
reoperative  M1M2  variable  (Fig.  3).  After  initial  results
ere  analyzed  we  decided  to  obtain  these  curves  for  surgi-
al  steps  2  and  3.  Criteria  for  reduction  were  an  M1P1  angle
f  less  than  15◦ and  stage  0  sesamoid  dislocation.
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The  greater  the  preoperative  M1P1  angle,  the  greater  theigure  2  ROC  curve  after  step  2  in  relation  to  the  initial  M1P1.
esults
adiological  correction
he  M1P1  angle  decreased  signiﬁcantly  after  each  step,  from
 preoperative  mean  29.9◦ to  11.1◦ after  the  third  step  of
elease  (P  <  0.001).  Correction  of  the  M1P1  angle  followed
he  same  pattern.  The  M1M2  angle  decreased  signiﬁcantly
etween  the  preoperative  stage  (preop  stage)  and  the  ﬁrst
tep  from  a  mean  11◦ to  9.3◦ or  a  mean  decrease  of  1.7◦.
here  was  no  signiﬁcant  variation  in  the  M1M2  angle  after
elease  steps  1,  2  or  3  (Table  1).
eduction  of  the  M1P1  angle  provided  by  each  step  of
elease
he  M1P1  angle  in  the  20  feet  that  underwent  step  0  for
esamoid  stabilization  decreased  by  8.2◦ (1◦—21◦)  which
orresponded  to  44%  of  total  M1P1  correction  after  step
.  Step  1  release  including  sectioning  of  the  metatarsos-
samoid  ligament  resulted  in  21%  of  the  total  correction  of
he  M1P1  angle.  Sectioning  of  the  PIB  provided  27%  of  the
igure  3  Results  of  the  ROC  curve  after  step  2  in  relation  to
he initial  M1M2  angle.
d
o
Fion to  the  total  correction  of  the  M1PI  angle  after  complete
elease.
otal  correction  at  step  3,  and  complete  detachment  of  the
dductor  from  the  ﬁbular  sesamoid  only  provided  8%  of  the
orrection  of  the  M1P1  angle  (Fig.  4).
rogression  of  the  sesamoid  dislocation  index
hirty-six  percent  of  the  sesamoids  were  reduced  after  step
 and  56%  after  step  2.  Reduction  of  the  sesamoids  was
btained  in  two  steps  because  the  ﬁnal  step  only  provided
dditional  sesamoid  reduction  in  4%  of  patients.  Details  on
he  progression  of  the  dislocation  index  are  summarized  in
ig.  5.
adiological  correction  in  relation  to  the  severity
f the  hallux  valgus
nalysis  in  relation  to  the  preoperative  M1P1  angleecrease  in  the  M1M2  angle  (Table  2).  It  decreased  by  a  mean
f  1.5◦ in  the  M1P1(15◦—20◦)  group  while  it  decreased  by
igure  5  Progression  of  the  sesamoid  dislocation  index.
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Table  1  Progression  of  radiographic  parameters  after  each  step  of  release.
Preoperative(Preop  step)  Step  1  Step  2  Step  3  P
M1P1  angle  29.5  ±  9.8  17.5  ±  8.2  12.5  ±  6.6  11  ±  4.8  <  0.001
M1M2 angle  10.9  ±  2.7  (S)  9.3  ±  2.5  (NS)  8.8  ±  2.5  (NS)  9  ±  2.4  <  0.001
M1P1 correction  obtained  12  ±  4  (2—20)  17  ±  7  (2—44)  18.5  ±  8  (4—46)  <  0.001
r
r
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vS: signiﬁcant; NS: not signiﬁcant.
2.8◦ in  the  M1P1  > 40◦ group.  When  the  preoperative  M1P1
was  >  30◦,  the  mean  M1P1  angle  after  steps  2  and  3  was  >  15◦,
and  more  than  half  the  deformities  were  not  reduced  after
steps  2  and  3.  We  were  able  to  calculate  the  percentage  of
decrease  in  the  preoperative  angles  provided  by  each  step  of
release  in  relation  to  the  size  of  the  initial  M1P1  angle.  Steps
(0  +  1)  ranged  from  70%  to  53%  while  step  2  ranged  from  28%
to  38%.  The  reduction  in  the  sesamoid  dislocation  index  in
relation  to  the  initial  M1P1  angle  was  usually  obtained  during
the  ﬁrst  two  steps  of  release.  If  a  reduced  sesamoid  was  con-
sidered  to  be  stage  0,  100%  of  the  sesamoids  were  reduced
after  the  second  step  in  the  M1P1(16◦—20◦)  group,  and  73.3%
in  the  M1P1(21◦—30◦)  group  respectively.  Reduction  was  less
effective  in  hallux  valgus  deformities  >  30◦,  with  37.5%  of  the
sesamoids  reduced  after  step  2  in  the  M1P1  (31◦—39◦)  group
and  25%  in  the  M1P1  >  40◦ group.  The  third  step  only  pro-
vided  reduction  of  the  sesamoid  in  6.3%  and  12.5%  in  each
group  respectively.
Analysis  in  relation  to  the  preoperative  M1M2  angle
The  M1M2  intermetatarsal  angle  decreased  signiﬁcantly
between  step  0  and  step  1  but  not  between  steps  1,  2
and  3.  In  deformities  with  a  preoperative  M1M2  angle  <  9◦,
the  M1M2  angle  went  from  7.1◦ to  6.7◦ after  step  0  +  1
(P  <  0.05).  In  deformities  with  a  preoperative  M1M2  angle  of
between  9  and  11◦,  the  intermetatarsal  angle  decreased
from  9.9◦ (preop  step)  to  8.8◦ after  step  0  +  1(P  <  0.05).
The  intermetatarsal  angle  decreased  from  13.6◦ to  10.8◦ in
deformities  with  an  M1M2  angle  ≥  12◦(P  <  0.05).
The  sesamoid  dislocation  index  progressed  signiﬁcantly
during  the  ﬁrst  two  steps.  If  sesamoids  were  considered
D
O
t
Table  2  Analysis  of  radiographic  data  in  relation  to  preoperative
M1P1
15◦—20◦
M1P1
21◦—39◦
Number  10  31  
Preop M1M2  9.3  11  
M1M2 after  step  1  7.8  9.5  
Mean correction  M1P1
Between  step  preop  -1  7.7  (70%)  12.7  (67%)  
Between steps  1-2  3.1  (28%)  4.3  (23%)  
Between steps  2-3  —0,  2  (2%)  1.8  (10%)  
Global 10.6  (100%)  18.5  (100%)  
Mean M1P1  angle  after  step  2  7  12.8  
Mean M1P1  angle  after  step  3  7  11  
No cases  M1P1  >  15◦ after  step  2  1  (10%)  13  (42%)  
No cases  M1P1  >  15◦ after  step  3  1  (10%)  9  (29%)  
In bold: the percentage of M1P1 correction apported by each step the educed  at  an  index  of  0,  89%  of  the  sesamoids,  were
educed  after  step  2  in  M1M2  group  <  9◦,  65%  in  M1M2  group
9◦—11◦)  and  33.3%  in  M1M2  group  ≥  12,  respectively.
nalysis  of  the  reducibility  of  deformities
ore  than  50%  of  the  sesamoids  were  not  reduced  when  the
nitial  M1P1  angle  was  greater  than  30◦ and  when  the  initial
1M2  angle  was  greater  than  9◦(Table  3).
OC curves: identifying threshold values
here  were  no  signiﬁcant  differences  in  the  ROC  curves  after
teps  2  and  3.  We  searched  for  threshold  values  predictive
f  insufﬁcient  correction  after  step  2.
The  preoperative  threshold  M1P1  value  obtained  with  the
OC  curves  was  26◦ (Fig.  2) with  a  sensitivity  of  90%,  a  speci-
city  of  71%  (that  is  71%  of  sesamoids  were  reduced  after
tep  2  with  a  preoperative  M1P1  angle  of  less  than  26◦),  a
ositive  predictive  value  of  83%  and  a  negative  predictive
alue  of  83%.
The  threshold  preoperative  M1M2  obtained  with  the  ROC
urves  was  9◦ (Fig.  3)  for  a sensitivity  of  93%,  a  speciﬁcity  of
3%  (that  is  33%  of  sesamoids  reduced  after  step  2  with  a  pre-
perative  M1M2  angle  of  less  than  9◦),  a  positive  predictive
alue  of  66%  and  a  negative  predictive  value  of  78%.iscussion
ur  study  of  step-by-step  lateral  soft  tissue  release  shows
hat  stabilization  (step  0)  was  the  most  effective  step  for
 M1P1  angle.
M1P1
21◦—30◦
M1P1
31◦—39◦
M1P1  >  40◦ P
15  16  8
10.2  11,7  13.1  <  0,05
9.1  9.9  10.3  <  0.05
11.6  (71%)  13.8  (65%)  15.1  (53%)  <  0,05
4  (25%)  4.63(22%)  10.6  (38%)  <  0.05
0.7  (4%)  2.8  (13%)  2.5  (9%)  >  0.05
16.4  (100%)  21.2  (100%)  28.3  <  0.05
9.4  16  19.4  <  0.05
8.6  13.2  16.8  <  0.05
1  (11%)  12  (75%)  6  (75%)
1  (11%)  8  (50%)  6  (75%)
sum of each step give the global (100%) M1P1 correction.
430  R.  Augoyard  et  al.
Table  3  Proportion  of  cases  of  hallux  valgus  reduced  (M1P1  <  15◦)  after  complete  release.
Preop  M1P1  Preop  M1M2
<  9◦ 9◦—11◦ 12◦—17◦ n  total
n  Not  reduced:
number  and  %
n  Not  reduced:
number  and  %
n  Not  reduced:
number  and  %
<  15◦ 1  0  0  0  0  0  1
15◦—20◦ 4  0  5  1  (20%)  1  0  10
21◦—30◦ 3  0  7  0  5  1  (20%)  15
31◦—39◦ 1  1  (100%)  5  3  (60%)  10  5  (50%)  16
> 40◦ 0  0  3  3  (100%) 5  4  (80%)  8
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ecreasing  the  M1P1  angle  and  was  the  only  step  that  inﬂu-
nced  a  decrease  in  the  M1M2  angle,  which  favors  mobility
f  the  cuneometatarsal  joint.  This  mobility,  which  is  related
o  medial  capsular  distension,  is  an  element  which  must  be
aken  into  account  during  the  correction  of  hallux  valgus  by
table  repair  of  the  medial  capsular  plane.  In  most  cases,
ectioning  of  the  sesamoid-metatarsal  ligament  and  the  PIB
orrects  the  hallux  valgus  deformity.  Release  of  the  adductor
rom  the  ﬁbular  sesamoid  has  never  been  studied.  Its  role  in
orrecting  hallux  valgus  and  reducing  sesamoid  dislocation
s  limited.  Thus  it  should  not  be  detached.  Reduction  of  the
esamoids  under  the  head  of  M1  was  mainly  obtained  by  sec-
ioning  the  metatarsosesamoid  suspensory  ligament  and  the
IB.  More  than  50%  of  the  patients  who  presented  with  a  pre-
perative  hallux  valgus  deformity  with  an  M1P1  angle  >  30◦
nd  an  M1M2  angle  ≥  9◦ were  not  reduced  after  full  release.
he  ROC  curves  provided  threshold  values  for  the  preoper-
tive  M1P1  angles  (26◦)  and  M1M2  angles  (9◦)  above  which
imple  lateral  release  of  the  sesamoid  ligament  complex  was
nsufﬁcient  to  correct  deformities.
Weight  bearing  images  on  the  operating  table  and  suture
f  the  medial  capsule  performed  for  each  step  of  release
as  a  technical  bias  in  this  study,  because  they  needed  to  be
ystematically  performed  in  the  same  way  for  each  patient
nd  at  each  different  step.  To  limit  this  bias,  we  chose  to
erform  this  study  with  one  surgeon  in  a  large  cohort.  More-
ver,  we  changed  the  protocol  slightly  by  adding  step  0  with
tabilization  of  the  sesamoids  after  the  ﬁrst  29  operations
nd  in  the  last  20  patients.  This  change  in  the  protocol  dur-
ng  the  study  (adding  step  0  in  the  last  20  patients)  results
n  a  bias  in  the  analysis  of  reducibility  of  the  hallux  valgus
eformity  after  stabilization.
The  strong  point  of  this  study  is  that  it  is  unique.  There
re  no  other  studies  in  the  literature  that  have  speciﬁcally
valuated  the  step-by-step  efﬁcacy  of  lateral  release  in  the
orrection  of  hallux  valgus.
Lateral  release  described  by  Silver  in  1923  [11]  included
eleasing  the  sesamoid  suspensory  ligament,  the  PIB  and  the
ntermetatarsal  transverse  ligament.  McBride[12]  added  a
ateral  sesamoidectomy  to  this  procedure  with  transfer  of
he  adductor  tendon  to  the  head  of  M1.  For  McBride,  this  lat-
ral  release  of  the  sesamoid  ligament  complex  was  the  main
lement  of  the  procedure,  while  for  others  it  was  one  of  the
eys  to  correcting  a  hallux  valgus  deformity.  Several  tech-
iques  are  described  to  perform  lateral  release  in  the  series
[
w
r21  50
n  the  literature,  from  simple  sectioning  of  the  metatarsos-
samoid  suspensory  ligament  [13],  to  complete  release  of  all
ttachments  from  the  ﬁbular  sesamoid  [14].  Baudet  [15]  sec-
ioned  the  suspensory  ligament  and  the  associated  tendon.
n  case  of  insufﬁcient  correction,  he  completely  detached
he  adductor  from  the  ﬁbular  sesamoid  when  necessary.
oth  et  al.  [16]  analyzed  the  efﬁcacy  of  step-by-step  lateral
elease  with  no  associated  procedures  in  the  correction  of
allux  valgus  deformity.  Sectioning  the  metatarsosesamoid
igament  then  the  adductor  resulted  in  a decrease  of  7.8◦
nd  1.6◦ in  the  M1P1  angle  respectively  for  an  initial  mean
1P1  angle  of  28.4◦. In  certain  studies,  release  also  included
omplete  sectioning  of  the  intermetatarsal  ligament  and  of
he  lateral  collateral  ligament.  We  feel  that  these  are  not
ecessary.  Roth  et  al.  [16]  showed  that  sectioning  of  the
ntermetatarsal  ligament  did  not  decrease  the  M1P1  and
1M2  angles.  Labovitz  et  al.  [17]  showed  that  a  traumatic
ear  of  the  lateral  collateral  ligament  could  cause  a  hal-
ux  valgus  deformity,  and  even  controlled  sectioning  had
he  same  effect:  we  therefore  decided  that  this  was  not
ecessary.
Basile  et  al.  [18]  reported  a  1◦-decrease  in  the
1M2  angle  with  isolated  lateral  release  while  Mann  et  al.
1]  observed  a  decrease  of  5.2◦ with  a  modiﬁed  McBride
rocedure.  This  decrease  in  the  M1M2  angle  is  a  sign  of
uneometatarsal  joint  mobility.  Coughlin  et  al.  [19]  feel  that
his  hypermobility  is  the  consequence  and  not  the  cause  of
allux  valgus,  and  is  due  to  medial  capsular  distension.
For  many  years,  modiﬁed  or  standard  McBride  procedures
ere  used  in  most  cases  with  satisfactory  results  in  91—96%
f  cases  [20—22].  Mann  et  al.  [23]  estimated  that  the  failures
ccurred  when  very  large  deformities  were  corrected,  cre-
ting  a  risk  of  insufﬁcient  correction  and  requiring  excessive
elease  of  the  lateral  sesamoid  ligament  complex,  which  is
 source  of  hallux  varus.  They  concluded  that  there  was  a
igh  risk  of  failure  when  the  preoperative  angles  (using  the
natomic  axis  of  M1)  of  M1M2  were  greater  than  15◦ and  of
1P1  were  greater  than  30◦. In  the  past  few  years,  surgi-
al  treatment  of  hallux  varus  has  been  centered  on  the  M1
steotomy.  Certain  authors  have  tried  to  show  that  lateral
elease  is  unnecessary.  [24,25].  However,  Granberry  et  al.
26]  had  better  results  when  an  M1  osteotomy  was  associated
ith  lateral  release.
The  ﬁrst  choice  of  surgical  treatment  is  lateral
elease  as  the  main  procedure.  Lateral  release  associated
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[Efﬁcacy  of  ﬁrst  metatarsophalangeal  joint  lateral  release  
with  stabilization  of  the  medial  capsular  plane  [27,28]
could  be  effective  in  hallux  valgus  deformities  with  an
M1M2  angle  <  10◦ and  M1P1  <  27◦,  as  long  as  the  surgical  DMAA
is  normal  and  M1  is  not  too  long.  That  would  make  it  possible
to  prevent  complications  associated  with  M1  osteotomies,
which  occur  in  1.9%—9.7%  of  cases.  [29,30]
Conclusion
In  practice,  lateral  release  of  the  sesamoid  ligament  com-
plex  should  include  sectioning  of  the  metatarsosesamoid
suspensory  ligament  and  detachment  of  the  PIB  at  the  base
of  P1.  Reducibility  of  hallux  valgus  deformities  must  be
taken  into  account  in  the  surgical  treatment  of  this  entity.
Disclosure of interest
The  authors  declare  that  they  have  no  conﬂicts  of  interest
concerning  this  article.
References
[1] Mann RA, Rudicel S, Graves SC. Repair of hallux valgus
with a distal soft-tissue procedure and proximal metatarsal
osteotomy. A long-term follow-up. J Bone Joint Surg Am
1992;74:124—9.
[2] Stephens M. Pathogenesis of hallux valgus. Eur J Foot Ankle
Surg 1994;1:7—10.
[3] Sarraﬁan S. Anatomy of the foot and ankle. Philadelphie: J.B.
Lippincott; 1983.
[4] Owens S, Thordarson DB. The adductor hallucis revisited. Foot
Ankle Int 2001;22:186—91.
[5] Okuda R, Kinoshita M, Morikawa J, Jotoku T, Abe M. Distal soft
tissue procedure and proximal metatarsal osteotomy in hallux
valgus. Clin Orthop Relat Res 2000:209—17.
[6] Lin I, Bonar SK, Anderson RB, Davis WH. Distal soft tissue
release using direct and indirect approaches: an anatomic
study. Foot Ankle Int 1996;17:458—63.
[7] Okuda R, Kinoshita M, Yasuda T, Jotoku T, Kitano N, Shima H.
Postoperative incomplete reduction of the sesamoids as a risk
factor for recurrence of hallux valgus. J Bone Joint Surg Am
2009;91:1637—45.
[8] Besse J, Maestro M, Ragusa R. Radiographies standard et
pathologies de l’avant-pied. In: Sas E, editor. Chirurgie
de l’avant-pied, 89. Paris: Valtin B et Leemrijse [Cahier
d’enseignement de la SOFCOT]; 2005. p. 112—25.
[9] Smith RW, Reynolds JC, Stewart MJ. Hallux valgus assessment:
report of research committee of American Orthopaedic Foot
and Ankle Society. Foot Ankle 1984;5:92—103.[10] Schneider W, Knahr K. Metatarsophalangeal and inter-
metatarsal angle: different values and interpretation of
postoperative results dependent on the technique of measure-
ment. Foot Ankle Int 1998;19:532—6.
[431
11] Silver D. The operative treatment of hallux valgus. J Bones
Joint Surg 1923;5:225—32.
12] McBride ED. The McBride bunion hallux valgus operation. J Bone
Joint Surg Am 1967;49:1675—83.
13] Trnka HJ, Hofstaetter SG. Chevron osteotomy with lateral soft
tissue release. J Foot Ankle Surg 2006;5:250—6.
14] Coughlin MJ, Smith BW. Hallux valgus and ﬁrst ray mobility.
Surgical technique. J Bone Joint Surg Am 2008;2(90 Suppl. 2
Pt):153—70.
15] Baudet B. Gestes communs de la liberation latérale dans la
chirurgie de l’hallux valgus. In: Masson E, editor. Patholo-
gie du pied et de la cheville. Paris: Leemrisje T et Valtin B;
2009.
16] Roth KE, Waldecker U, Meurer A. [Sequential lateral soft-tissue
release of the big toe: an anatomic trial]. Z Orthop Unfall
2007;145:322—6.
17] Labovitz JM, Kaczander BI. Traumatic hallux varus repair uti-
lizing a soft-tissue anchor: a case report. J Foot Ankle Surg
2000;39:120—3.
18] Basile A, Battaglia A, Campi A. Comparison of Chevron-
Akin osteotomy and distal soft tissue reconstruction-Akin
osteotomy for correction of mild hallux valgus. Foot Ankle Surg
2000;6:155—63.
19] Coughlin MJ, Jones CP. Hallux valgus and ﬁrst ray mobility. A
prospective study. J Bone Joint Surg Am 2007;89:1887—98.
20] Mann RA, Pfefﬁnger L. Hallux valgus repair. DuVries modiﬁed
McBride procedure. Clin Orthop Relat Res 1991:213—8.
21] Mittal D, Raja S, Geary NP. The modiﬁed McBride procedure:
clinical, radiological, and pedobarographic evaluations. J Foot
Ankle Surg 2006;45:235—9.
22] Kayali C, Ozturk H, Agus H, Altay T, Hancerli O. The effective-
ness of distal soft tissue procedures in hallux valgus. J Orthop
Traumatol 2008;9:117—21.
23] Mann RA, Coughlin MJ. Hallux valgus-etiology, anatomy, treat-
ment and surgical considerations. Clin Orthop Relat Res
1981:31—41.
24] Esemenli T, Yildirim Y, Bezer M. Lateral shifting of the ﬁrst
metatarsal head in hallux valgus surgery: effect on sesamoid
reduction. Foot Ankle Int 2003;24:922—6.
25] Lee HJ, Chung JW, Chu IT, Kim YC. Comparison of distal
chevron osteotomy with and without lateral soft tissue release
for the treatment of hallux valgus. Foot Ankle Int 2010;31:
291—5.
26] Granberry WM, Hickey CH. Hallux valgus correction with
metatarsal osteotomy: effect of a lateral distal soft tissue pro-
cedure. Foot Ankle Int 1995;16:132—8.
27] Freund EI. Capsular closure after hallux valgus surgery. Foot
Ankle Int 1999;20:137.
28] George E, Quill J. MD: Realignment capsulorrhaphy for hal-
lux valgus correction. Techniques in foot and ankle surgery
2005;4:269—72.
29] Freslon M, Gayet LE, Bouche G, Hamcha H, Nebout J, Pries P.
[Scarf osteotomy for the treatment of hallux valgus: a review
of 123 cases with 4.8 years follow-up]. Rev Chir Orthop Repara-
trice Appar Mot 2005;91:257—66.
30] Sammarco GJ, Idusuyi OB. Complications after surgery of the
hallux. Clin Orthop Relat Res 2001:59—71.
